Study objective: Cough is a common symptom in children that is frequently encountered in general practice. However, most of the information on the prevalence of persistent cough has come from studies that use different, often ambiguous, definitions for persistent cough. It is therefore important that a validated questionnaire to accurately measure persistent cough is developed and is appropriate for use in different age groups of children and in different cultures. Such a questionnaire is essential for accurately measuring the prevalence of persistent cough and the factors associated with its occurrence. Design: A parent-administered respiratory questionnaire was developed and administered twice during a 3-week interval pilot study to test repeatability. The questionnaire was then administered to a randomly selected cross-section of Australian children aged 5 to 7 years old and 8 to 11 years old (N ‫؍‬ 511 and N ‫؍‬ 654, respectively), and to 566 Nigerian children aged 8 to 11 years old. Results: The new questionnaire was reliable, with most of the questions having a value of above 0.6. The prevalence of persistent cough was similar in younger and older Australian children, but significantly less in Nigerian children (p < 0.001). Also, persistent cough was more prevalent in children of high rather than low socioeconomic status among older Australian children (p ‫؍‬ 0.04). Conclusions: The newly developed questionnaire will be an important tool in epidemiological studies for measuring the prevalence, morbidity, and risk factors of persistent cough in childhood. Although our findings showed that persistent cough does not occur more frequently in younger than in older Australian children, it is more frequent in Australian than in Nigerian children.
A review of the epidemiological literature from different countries revealed large differences in the proportion of children with persistent cough. [1] [2] [3] [4] Most of the information was collected by the use of questionnaires and each study used a different definition of persistent cough. Some of the questions were ambiguous and subject to differing interpretations by the individual filling the questionnaire. Persistent cough has been defined as a cough that remains troublesome to the patient for at least 3 weeks, [5] [6] [7] and as a cough lasting Ͼ 4 weeks. 8 Clinical studies have included patients with different duration of cough ranging from 3 nights 9 to 2,080 weeks. 10 It is important to develop a standardized definition of persistent cough to accurately measure the prevalence.
Cough due to viral infection usually lasts 1 to 3 weeks and is self-limiting. Certain viral infections with persistent cough can result in residual pulmonary damage and progression to chronic lung disease. 8 Cough as a symptom of the common cold should persist for no longer than 1 to 2 weeks. Based on this, a persistent cough lasting Ͼ 3 to 4 weeks is unlikely to be caused by an acute viral illness and deserves medical attention. 11 It has been suggested that only a small percentage of children whose cough persists beyond 4 weeks have virus-induced cough, 8 and that any patient with a nonproductive nocturnal cough lasting Ͼ 2 weeks should receive an empiric trial of bronchodilators. 12 Persistent cough in this study was defined as a cough lasting for Ͼ 3 weeks in the absence of a cold or flu.
Data from a previous population study of 8-to 11-year-old children suggest that night cough is common, occurs in 10% of 8-to 11-year-old children, and has an impact on lifestyle. 13 However, the definition used was "troublesome night cough lasting 2 weeks" and was not specific for measuring persistent cough. Cuijpers et al 2 reported a prevalence of cough, defined as a cough on most days for at least 3 months a year, of 13%, but reported the reproducibility of the question used to measure the prevalence of cough as being low ( ϭ 0.28).
Questionnaires are still the most practical method available for measuring the prevalence of respiratory symptoms in epidemiological studies. However, such methods are more accurate for measuring severe illness classifications such as hospitalizations or confirmed diagnosis. For these cases, false-negative or false-positive replies are less likely than when measuring the presence of frequent symptoms such as cough. Cough recognition is more likely to be subject to cultural factors or to recall, recognition, or reporting biases. 14 The aim of this study was to develop a reliable questionnaire that could be used to measure the prevalence of persistent cough in different age groups of children and in different communities.
Materials and Methods

Development of Questionnaire
The new questionnaire was a modification of one developed by the Institute of Respiratory Medicine at the University of Sydney that has been used widely in studies of children. 13 New questions to measure the morbidity of cough were added using clinicians' description of cough variant asthma. A focus group was formed consisting of clinicians (pediatricians and respiratory physicians), epidemiologists, and parents with children in the age group to be studied. Questions to best describe persistent cough and its associated morbidity were collated. The questions were then presented at a second meeting and reworded to remove any ambiguities. The final draft was a self-administered questionnaire for parents designed to measure respiratory symptom history, frequency of symptoms, medication use, and the morbidity caused by both asthma and persistent cough in their children. The questions included recent symptoms within the 12 months before the study and the presence of respiratory symptoms since birth. Symptom frequency was used as a measure of severity of both asthma and persistent cough. Questions of putative environmental risk factors, such as home environment, family history, allergies, parental smoking, and diet were also included. Although the repeatability of many questionnaire items was known, 13 a test of repeatability of the new questionnaire was conducted.
Nine randomly selected schools from state and Catholic primary schools within a 10-km radius of the General Post Office of Sydney, Australia, were enrolled in a histamine and exercise challenge study in 1993. From these, two schools were selected for the study. These schools were chosen because they had a high level of cooperation during the previous study.
Questionnaires were distributed to all children in years 4, 5, and 6 of the two schools chosen. The children were instructed to return their questionnaire to school once it had been completed. A week later, questionnaires were collected from the schools. Each child had his or her questionnaire checked for completeness and parental consent signature. When questionnaires were incomplete, parents were telephoned or the questionnaire returned with a reply-paid envelope and a request to complete. When necessary, nonreturners were contacted by telephone to retrieve the questionnaire. Repeat questionnaires were posted to parents 3 weeks after the initial study.
To determine whether there was any selection bias in the study sample, both repliers and nonrepliers were asked whether they had used an asthma medication in the month before the study. A total of 13.1% (95% confidence interval [CI], 2.4 to 23.8) of nonattenders had used an asthma medication in the previous month compared to 13 .9% (95% CI, 8.6 to 19.2) of attenders ( 2 ϭ 0.02). Therefore, the children who took part in this study were representative of the sample.
Cross-sectional Study
In Nigeria, six schools were randomly selected from a list of both public and private schools in Ojo local government area, Lagos state, Nigeria. The school classes years 3 to 6 that included the greatest proportion of 8 to 12 year olds were sampled. 170 children were chosen randomly from each school making sure each class was equally represented. Questionnaires with an explanatory letter to parents were distributed to 1,020 children. A participation rate of 60% was expected, which would result in a sample size of approximately 600.
In Australia, the sampling criteria was all public schools within a 10-km radius of Royal Prince Alfred hospital, Sydney, Australia. The school classes kindergarten to year 6, which included children aged 6-to 12-years old, were sampled. Schools with a total population of Ͻ 80 were excluded for logistical reasons. Questionnaires were distributed to a total of 1,600 children. A participation of 70% was expected, which would result in a sample size of approximately 1,150. Children were invited to participate in this study through a letter to parents and guardians. The children were then divided into two age groups, 5 to 7 years old and 8 to 11 years old, to allow comparison between similar ages in Australia and Nigeria.
Statistical Analysis
The responses to each item of the questionnaire were coded from one for "No" and two for "Yes," one for "not at all" in unit steps up to three for "most nights" and one for "Ͻ 4 times" in unit steps up to three for "Ͼ 12 times" before analysis. Repeatability of the questions was assessed using statistics and average correct classification rate as suggested by Chinn and Burney. 15 The validity of the questions was measured using factor analysis. Prevalence rates were reported with 95% CIs, and the rates between the groups of children were compared using 2 tests. The studies were approved by the Human Ethics committee of the University of Sydney, Australia
Results
To test the repeatability of the questionnaire, it was distributed to 199 children aged 9 to 12 years CHEST / 115 / 2 / FEBRUARY, 1999 and returned completely filled by 165 children (response rate, 83%) at the first administration, and 109 children at the second administration 3 weeks later. Repeatability measures estimated from the duplicate 109 questionnaires as suggested by Chinn and Burney 15 are shown in Table 1 . A value above 0.4 indicates moderate agreement, above 0.6 indicates good agreement, and above 0.8 indicates excellent agreement. 16 Most questions were highly reliable, as indicated by a high proportion of replies in agreement and high average correct classification rates. The questions on wheeze had excellent values as reported previously. 13, 17 Questions on cough not associated with cold or flu had good agreement, whereas questions on cough associated with cold or flu had poor agreement.
Principal component analysis was used to group the questions of cough into three domains ( Table 2) . Questions on cough associated with a cold or flu were in one group, whereas questions of cough not associated with cold or flu and triggers for cough were combined in another group, and questions on sleep disturbance and the time of day that cough worsened were in the third group. When the entire questionnaire was included in the analysis, a fourth group was formed that consisted entirely of questions on wheeze. Figure 1 shows that Nigerian children had a significantly lower prevalence of both cough ever and of persistent cough in the last 12 months compared to Australian children of the same age (p Ͻ 0.01 for both comparisons). However, younger Australian children had a prevalence of cough ever and of persistent cough similar to older Australian children.
To determine whether the prevalence of persistent cough in Australia is associated with affluence, the rates of prevalence of persistent cough were compared between children in high and low socioeconomic groups, based on the income of the mother. Table 3 shows the relationship between maternal income (socioeconomic status [SES] ) and persistent cough in Australian and Nigerian children. There was no difference in the proportion of either Nigerian or younger Australian children with persistent cough between income groups. However, older Australian children with mothers in the high-income group were more likely to have persistent cough compared with children with mothers in the lowincome group.
Discussion
Repeatability and Validity
Using rigorous methods, a reliable questionnaire was developed and was used to measure the prevalence and morbidity of persistent cough in children in two communities. We used a previously validated questionnaire 13, 17 and added questions about the frequency of cough, sleep disturbance due to cough, triggers for cough, and use of medical services for cough. Although questionnaires are subject to bias in replies, 14, 18 they are the most practical method available for measuring the respiratory illness history of populations. Clearly parents' perceptions are a proxy for their children's experiences, but almost all pediatric research as well as clinical practice has to depend on parent reports. The questions were intended to be specific and to take parents only a few minutes to complete. Most questions had excellent repeatability with average correct classification rates of Ͼ 0.9 and values of Ͼ 0.7. Questions about cough not associated with cold and flu had high average correct classification rates and moderate values. Some questions with a low prevalence had a resultant low value even where absolute repeatability was extremely good. In such instances, the value of the average correct classification and the percentage in agreement were considered a more reliable estimate of the repeatability of the questions. Using principal component analysis, three factors (factors with Eigen values of Ͼ 1) best described the data. Factor 1 consisted of questions on cough associated with cold or flu and cough ever, factor 2 consisted of questions on cough not associated with cough and flu and triggers for cough, and factor 3 consisted of questions on sleep disturbance due to cough, and on the time of day that the cough worsened. Although questions about triggers such as laughing, milk, and cold drinks had low correlations (Ͻ 0.45), they fit best into factor 2. When the entire questionnaire was fitted in the analysis, four factors In the last 12 months has your child had a cough that lasted more than 3 weeks and was associated with a cold or flu?
0.89377 0.12976 0.07400
In the last 12 months has your child seen a doctor because of a cough that lasted more than 3 weeks and was associated with a cold or flu?
0.86354 0.09647 Ϫ0.03529
In the last 12 months has your child taken any medicine for a cough that lasted more than 3 weeks and was associated with a cold or flu?
0.84831 0.02589 0.05810
Has your child ever had a cough that lasted more than 3 weeks? 0.60408 0.50982 0.02847 In the last 12 months has your child had a cough that lasted more than 3 weeks and was not associated with a cold or flu?
0.11183 0.89308 0.03286
In the last 12 months has your child seen a doctor because of a cough that lasted more than 3 weeks and was not associated with a cold or flu?
0.07559 0.83532 Ϫ0.01695
In the last 12 months has your child taken any medicine for a cough that lasted more than 3 weeks and was not associated with a cold or flu? (factors with Eigen values of Ͼ 1) best described the data. Factor 1 consisted of questions on wheeze, factor 2 consisted of questions on cough associated with cold and flu, factor 3 consisted of questions on cough not associated with cold and flu, and factor 4 consisted of questions on the time of day that cough worsened. Again, exercise, laughing, cold drinks, and milk as triggers of cough had low correlations (Ͻ 0.45), but they fit best with the group of questions in factor 3. All the factors did not correlate with each other. This confirmed that each group of questions identified a different group of children. Questions about cough were developed using the rigorous process of collecting information from the literature, including review and clinical articles, consulting experienced epidemiologists and specialist physicians, and conducting focus groups. Although we found that the resultant consensus questions had good repeatability and defined a different group of children from those with wheeze, the questionnaire does not attempt to differentiate some children with cough due to sinusitis and postnasal drip 19, 20 or to measure psychosocial outcomes. The inclusion of these factors may broaden the value of future questionnaires.
Prevalence of Persistent Cough and the Effect of Age and Affluence
The prevalence of persistent cough was similar in both age groups of Australian children, contrary to the belief that cough is more prevalent in younger children. It is possible that other reports of a higher prevalence of cough in younger children 1, [21] [22] [23] were confounded by cough due to viral illness. However, Nigerian children had a lower prevalence of persistent cough compared to Australian children. This is unusual because it was expected that the prevalence of persistent cough would either be the same in both countries or higher in Nigeria. The prevalence of acute respiratory infection is similar between developed and developing countries with children having about five to eight episodes a year, each episode lasting for a mean of 7 to 9 days. 24 However, the prevalence of severe lower respiratory infection, such as pneumonia, is higher in developing countries, 24 and because children with pneumonia cough more than children with mild respiratory tract infection, it was expected that the prevalence of cough would be higher in Nigerian children.
Sampling bias may also explain the difference in prevalence. It might be that a fairly healthy population was sampled in Nigeria as a result of different consent rates or differential mortality between Australian and Nigerian children. The infant mortality rate in Nigeria is 84/1,000 live births, and in Australia, 6.6/1,000 live births. 25 In Nigeria, children with severe lower respiratory tract infection in early childhood are more likely to die, making this condition one of the most common causes of infant mortality.
For many diseases, poor health is both more prevalent and more severe in children in families with low SES than in children from better circumstances. 26 However, in this study, persistent cough was associated with a higher SES. We found a higher prevalence of persistent cough in Australian than in Nigerian children, and also in older Australian children with mothers in the high socioeconomic bracket than in those with mothers in the low socioeconomic bracket. However, no differences in the prevalence of persistent cough between low and high socioeconomic groups in younger Australian or Nigerian children could be demonstrated.
The questionnaire did not collect information enabling us to determine why older Australian children with mothers of higher SES had a higher prevalence of persistent cough. Although observer bias as a result of affluent mothers being more likely to consider cough important and therefore to report its occurrence cannot be ruled out, there was no evidence of this effect in the younger age group.
In a study of Nigerian village children under the age of 6 years, cough was one of the most common symptoms encountered. 4 Osinusi and Oyejide, 27 in a longitudinal study of the pattern of morbidity in a cohort of Nigerian children under 5 years of age from a poor urban community, found symptoms of respiratory tract infection to be the most common during the study period. Nasal discharge had the highest incidence rate followed by cough with an incidence rate of 12.2 episodes/100 children. However, no other reported epidemiological studies have made international comparisons of the prevalence of persistent cough in childhood.
In a study of Fijian and Indian children, Flynn 28 found the prevalence of productive cough, that is, the coughing of mucous most mornings in the last 12 months, to be higher in Fijian children (35.8%) than in Indian (23.9%) children (p Ͻ 0.01), but this lost statistical significance after adjusting for the presence of a smoker in a child's home. The prevalence of dry cough, that is, dry cough at night in the last 12 months, was not significantly different between Fijian and Indian children (34% and 38.8%, respectively).
Using the newly developed questionnaire, no effect of age on the prevalence of persistent cough was found, with younger and older Australian children having similar prevalence of persistent cough, 10.4% and 9.6%, respectively. However, it appears that persistent cough is more prevalent in affluent situations. Australia, an affluent country, has a prevalence of 9.6% compared with Nigeria, a less affluent country, which has a prevalence of 5.1%. Also, older Australian children with mothers of high SES have a prevalence of 11.6% compared to those with mothers of low SES who have a prevalence of 6.9%.
The questionnaire developed in this study provides important additional questions that can be used to measure the prevalence, morbidity, and risk factors of persistent cough in children. The questions we developed for measuring persistent cough not associated with cold and flu will be important questions for future epidemiological studies because they not only have good repeatability but also define a different group of children from the group defined by questions about wheezing illness.
